Isolation and characterization of two biologically active O-glycosylated forms of human parathyroid hormone produced in Saccharomyces cerevisiae. Identification of a new motif for O-glycosylation.
Expression and secretion of human parathyroid hormone in Saccharomyces cerevisiae were achieved by fusing a cDNA encoding the mature human parathyroid hormone (hPTH) to the preproregion of the yeast mating factor alpha. Purified hPTH from yeast-culture medium was found to contain, in addition to the native unglycosylated form, two mannosylated variants with different molecular masses. The three hPTH forms were processed identically, resulting in the same 84 amino acid polypeptides with amino acid sequences identical to the native hormone. In both the O-glycosylated forms that were separated by isocratic reverse-phase HPLC, two mannose-linked residues were localized to Thr79. In addition, the most glycosylated form showed a heterogeneous modification of three, four or five mannosyl residues linked at Ser66. Lysine is N-terminally located to Ser66 and probably stimulates this glycosylation, which introduces a possible new motif for O-glycosylation in yeast. The two glycosylated forms of hPTH had similar biological activity which was identical to the native form of hPTH in a hormone-sensitive adenylate cyclase assay in bone sarcoma cells. Thus, a C-terminal O-glycosylation of hPTH with up to seven mannosyl residues/molecule did not affect the biological activity of the hormone, making possible production of hPTH with potential different pharmacokinetic properties.